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(54) HYDROGEN PEROXIDE STERILIZER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a hydrogen 
peroxide sterilizer capable of removing hydrogen 
peroxide adsorbed in a sterilizing object by being 
decomposed into water and hydrogen, and capable of 
avoiding influence by residual toxicity of the hydrogen 
peroxide. 

SOLUTION: This hydrogen peroxide sterilizer has a 
treating vessel 3 for housing the sterilizing object 2 
housed in a sterilizing bag 1, a hydrogen peroxide supply ^ a 
device 23 for supplying the hydrogen peroxide in the 
treating vessel 3, and an ozone adding device 6 for 
adding ozone in the treating vessel 3 after supplying the 
hydrogen peroxide in the treating vessel 3 from the 
hydrogen peroxide supply device 23. 
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* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3Jn the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to hydrogen-peroxide sterilization equipment. 
[0002] 

[Description of the Prior Art] Generally, although various medical-application instruments etc. need to 
perform sterilization processing, using a hydrogen peroxide (H202) as sterilization gas in recent years is 
examined. 

[0003] Although what was indicated by the former, for example, JP,1 1-193010,A etc., exists as a 
technique about sterilization using this kind of hydrogen peroxide After in the case of the conventional 
hydrogen-peroxide sterilization equipment putting in a sterilized object in a processing container, 
decompressing the inside of a processing container, supplying a hydrogen peroxide and sterilizing a 
sterilized object, in order to lose the effect by the residual toxicity of a hydrogen peroxide, it ventilates 
by decompressing the inside of a processing container and introducing atmospheric air. 
[0004] 

[Problem(s) to be Solved by the Invention] However, like the above-mentioned, the hydrogen peroxide 
which stuck to this sterilized object depending on the quality of the material of a sterilized object could 
not be removed only by ventilating by only decompressing the inside of a processing container and 
introducing atmospheric air after sterilization processing termination of a sterilized object, but it had the 
problem of it becoming impossible to disregard the effect by the residual toxicity of a hydrogen 
peroxide. 

[0005] In view of this actual condition, this invention decomposes into water and oxygen, can remove 
the hydrogen peroxide which stuck to the sterilized object, and tends to offer the hydrogen-peroxide 
sterilization equipment which can avoid the effect by the residual toxicity of a hydrogen peroxide. 
[0006] 

[Means for Solving the Problem] This invention starts the hydrogen-peroxide sterilization equipment 
characterized by having ozone addition equipment which adds ozone in a processing container, after 
supplying a hydrogen peroxide in a processing container from the processing container with which a 
sterilized object is contained, the hydrogen-peroxide feeder which supplies a hydrogen peroxide in this 
processing container, and this hydrogen-peroxide feeder. 

[0007] In said hydrogen-peroxide sterilization equipment, with the discharge type ozone generator 
which changes oxygen into ozone, ozone addition equipment is constituted, humidification equipment is 
passed and the ozone from this ozone addition equipment can be added into a processing container. 
[0008] Moreover, the ozone of the surplus after disassembling a hydrogen peroxide is decomposed, and 
it can have ozonolysis equipment which carries out atmospheric-air emission. 
[0009] Furthermore, it can have the hydrogen-peroxide concentration sensor which detects the 
hydrogen-peroxide concentration in a processing container, and the control unit which outputs the 
control signal which adjusts an ozone addition based on the hydrogen-peroxide concentration detected 
by this hydrogen-peroxide concentration sensor to ozone addition equipment again, and the ozone 



i addition based on the hydrogen-peroxide concentration detected by the hydrogen-peroxide concentration 
sensor in this case is lessened, and addition of ozone is divided into multiple times and it may be made 
to perform it. 

[0010] According to the above-mentioned means, the following operations are acquired. 
[001 1] Although sterilization of a sterilized object will be performed by the reaction of a hydrogen 
peroxide and a bacillus if a hydrogen peroxide is supplied from a hydrogen-peroxide feeder in a 
processing container where a sterilized object is put in in a processing container After supplying a 
hydrogen peroxide in a processing container from said hydrogen-peroxide feeder, when ozone is added 
from ozone addition equipment in a processing container, by the reaction of a hydrogen peroxide and 
ozone It becomes possible to decompose into water and oxygen and to remove the hydrogen peroxide 
which stuck to the sterilized object, and the effect by the residual toxicity of a hydrogen peroxide is 
avoided. 

[0012] In said hydrogen-peroxide sterilization equipment, humidification equipment becomes easy to 
remove the nitrogen oxides which constitute ozone addition equipment with the discharge type ozone 
generator which changes oxygen into ozone, and will generate the ozone from this ozone addition 
equipment with a discharge type ozone generator if humidification equipment is passed and it is made to 
add into a processing container. 

[0013] Moreover, even if ozone will be superfluously added in order to disassemble a hydrogen 
peroxide if the ozone of the surplus after disassembling a hydrogen peroxide is decomposed and it has 
ozonolysis equipment which carries out atmospheric-air emission, since it is decomposed and 
atmospheric-air emission is defanged and carried out in ozonolysis equipment, the ozone of the surplus 
after disassembling a hydrogen peroxide becomes possible [ ensuring processing of the ozone which 
remains ]. 

[0014] Furthermore, the hydrogen-peroxide concentration sensor which detects the hydrogen-peroxide 
concentration in a processing container again, If it has the control unit which outputs the control signal 
which adjusts an ozone addition based on the hydrogen-peroxide concentration detected by this 
hydrogen-peroxide concentration sensor to ozone addition equipment It becomes possible to add the 
ozone of the amount which is needed in order to make it react with a hydrogen peroxide according to the 
hydrogen-peroxide concentration in a processing container. In this case, if the ozone addition based on 
the hydrogen-peroxide concentration detected by the hydrogen-peroxide concentration sensor is lessened 
and it is made to carry out by dividing addition of ozone into multiple times It becomes possible to carry 
out the whole-quantity reaction of the ozone added to a hydrogen peroxide, and it is avoided that ozone 
remains and it is lost. [ of futility ] 
[0015] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained with the 
example of illustration. 

[0016] Drawing 1 is an example of a gestalt which carries out this invention, and fundamentally, after it 
supplies a hydrogen peroxide in the processing container 3 from the processing container 3 with which 
the sterilized object 2 put in into the bag for sterilization 1 is contained, the hydrogen-peroxide feeder 23 
which supplies a hydrogen peroxide in this processing container 3, and this hydrogen-peroxide feeder 
23, it is equipped with the ozone addition equipment 6 which adds ozone in the processing container 3. 
[0017] In the case of this example of illustration, said hydrogen-peroxide feeder 23 Hydrogen-peroxide- 
solution tank 23a in which hydrogen peroxide solution was stored, and evaporation equipment 23b 
which makes the hydrogen peroxide solution stored in this hydrogen-peroxide-solution tank 23a 
evaporate constitute. The temperature sensor 8 which detects the temperature 7 in this processing 
container 3 in said processing container 3, The humidity sensor 10 which detects the humidity 9 in the 
processing container 3, and the hydrogen-peroxide concentration sensor 25 which detects the hydrogen- 
peroxide concentration 24 in the processing container 3, The heating apparatus 4, such as a heater which 
heats the inside of the processing container 3 to a sterilization processing temperature requirement while 
attaching the ozone level sensor 12 which detects the ozone level 1 1 in the processing container 3, The 
pump 13 for reduced pressure as the humidification equipment 5 which humidifies the inside of said 



processing container 3, and a decompression device for exhausting the hydrogen peroxide in the 
processing container 3 after sterilization processing termination of the sterilized object 2, while 
decompressing the inside of the processing container 3 before supplying a hydrogen peroxide, The 
ozonolysis equipments 14, such as a catalyst type for decomposing the ozone in the processing container 
3 exhausted by actuation of said pump 13 for reduced pressure after sterilization processing termination 
of the sterilized object 2, and defanging and carrying out atmospheric-air emission, The bulb 15 for 
introducing atmospheric air into the processing container 3, in case the hydrogen peroxide in the 
processing container 3 is exhausted by actuation of said pump 13 for reduced pressure after sterilization 
processing termination of the sterilized object 2, The temperature 7 which forms the sterilization filter 
16 for preventing that the bacillus which exists in atmospheric air at the time of disconnection of this 
bulb 15 invades into the processing container 3, and is further detected with said temperature sensor 8, 
Form the control unit 17 into which the humidity 9 detected with a humidity sensor 10, the hydrogen- 
peroxide concentration 24 detected by the hydrogen-peroxide concentration sensor 25, and the ozone 
level 1 1 detected by the ozone level sensor 12 are inputted, and it sets to this control unit 17. It is based 
on detecting signals, such as said temperature 7, humidity 9, the hydrogen-peroxide concentration 24, 
and an ozone level 11. Grasp the condition in said processing container 3, and the control signal 18 
which heats the inside of said processing container 3 to a sterilization processing temperature 
requirement is outputted to said heating apparatus 4. The control signal 26 which supplies a hydrogen 
peroxide after heating the inside of said processing container 3 to a sterilization processing temperature 
requirement is outputted to said hydrogen-peroxide feeder 23. The control signal 19 which adjusts the 
ozone addition added into the processing container 3 after hydrogen-peroxide supply is outputted to said 
ozone addition equipment 6. While decompressing the inside of the processing container 3 before 
supplying a hydrogen peroxide, the control signal 20 which exhausts the hydrogen peroxide in the 
processing container 3 after sterilization processing termination of the sterilized object 2 is outputted to 
said pump 13 for reduced pressure. Decompose the ozone in the processing container 3 exhausted by 
actuation of said pump 13 for reduced pressure after sterilization processing termination of the sterilized 
object 2, and the ozonolysis equipment 14 HE output of the control signal 21 which defangs and carries 
out atmospheric-air emission is carried out [ aforementioned ]. In case the hydrogen peroxide in the 
processing container 3 is exhausted by actuation of said pump 13 for reduced pressure after sterilization 
processing termination of the sterilized object 2, it is made to have outputted the open signal 22 which 
introduces atmospheric air into the processing container 3 to said bulb 15. 
[0018] Moreover, in the case of this example of illustration, said ozone addition equipment 6 is 
constituted from oxygen generator 6a which generates oxygen, and discharge type ozone generator 6b 
which changes into ozone the oxygen supplied from this oxygen generator 6a, and has supplied the 
ozone from this ozone addition equipment 6 into the processing container 3 through humidification 
equipment 5. 

[0019] Next, actuation of the above-mentioned example of illustration is explained. 
[0020] First, if the sterilized object 2 put in into the bag for sterilization 1 is contained in the processing 
container 3 The temperature 7 detected with a temperature sensor 8, and the humidity 9 detected with a 
humidity sensor 10, The hydrogen-peroxide concentration 24 detected by the hydrogen-peroxide 
concentration sensor 25 is inputted into a control unit 17. It decompresses until the inside of the 
processing container 3 becomes below place constant pressure (about below 100[Torr] 
=100x1.33322x102 [Pa]) before the pump 13 for reduced pressure operating with the control signal 20 
outputted from this control unit 17 and supplying a hydrogen peroxide. While heating apparatus 4 
operates with the control signal 18 outputted from a control unit 17 and the inside of the processing 
container 3 is heated in a sterilization processing temperature requirement (for example, about 35-40 
[**] extent) Hydrogen-peroxide-solution tank 23a of said hydrogen-peroxide feeder 23 and evaporation 
equipment 23b operate with the control signal 26 outputted .from a control unit 17. The hydrogen 
peroxide from hydrogen-peroxide-solution tank 23 a of this hydrogen-peroxide feeder 23 is evaporated 
by evaporation equipment 23b, it is supplied into the processing container 3, and sterilization processing 
of the sterilized object 2 is performed. In addition, supply of the hydrogen peroxide from said hydrogen- 



peroxide feeder 23 stops, before the inside of said processing container 3 serves as positive pressure to 
atmospheric pressure. 

[0021] After time amount required for sterilization of said sterilized object 2 passes and sterilization 
processing is completed Oxygen generator 6a of ozone addition equipment 6 and discharge type ozone 
generator 6b operate with the control signal 19 outputted from a control unit 17 based on the hydrogen- 
peroxide concentration 24 in the processing container 3. The oxygen from oxygen generator 6a of this 
ozone addition equipment 6 is changed into ozone by discharge type ozone generator 6b, and is supplied 
into the processing container 3 through humidification equipment 5. Although nitrogen oxides are 
generated when discharge type ozone generator 6b which changes oxygen into ozone constitutes ozone 
addition equipment 6, in this example of illustration, humidification equipment 5 is easy here, the 
nitrogen oxides which generate the ozone from ozone addition equipment 6 in discharge type ozone 
generator 6b in order to pass humidification equipment 5 and to make it have added into the processing 
container 3 removing. 

[0022] When ozone is added from ozone addition equipment 6 in said processing container 3, a 
hydrogen peroxide and ozone are [Formula 1]. It reacts, as shown in a reaction formula called 
H202+03 -> 2H20+202, and it becomes possible to decompose into water and oxygen and to remove 
the hydrogen peroxide which stuck to the sterilized object 2, and the effect by the residual toxicity of a 
hydrogen peroxide is avoided. 

[0023] In addition, before adding ozone from ozone addition equipment 6 in said processing container 3 
It ventilates by operating the pump 13 for reduced pressure, decompressing the inside of the processing 
container 3, and introducing atmospheric air. The addition of ozone can be lessened, if you may make it 
add ozone and it does in this way, since a hydrogen peroxide is once discharged to the exterior and the 
hydrogen-peroxide concentration 24 in the processing container 3 is reduced. 
[0024] Moreover, the ozone addition from said ozone addition equipment 6 to into the processing 
container 3 It is adjusted according to the hydrogen-peroxide concentration 24 detected by said 
hydrogen-peroxide concentration sensor 25. By this It is possible to add the ozone of the amount which 
is needed in order to make it react with a hydrogen peroxide. In this case, if the ozone addition based on 
the hydrogen-peroxide concentration 24 detected by the hydrogen-peroxide concentration sensor 25 is 
lessened and it is made to carry out by dividing addition of ozone into multiple times It becomes 
possible to carry out the whole-quantity reaction of the ozone added to a hydrogen peroxide, and it is 
avoided that ozone remains and it is lost. [ of futility } In addition, the ozone level 1 1 in said processing 
container 3 is supervised by the ozone level sensor 12, if it seems that the concentration in the 
processing container 3 of ozone exceeds predetermined concentration, said ozone addition equipment 6 
should be compulsorily suspended by the control signal 19 from a control unit 17, and addition of ozone 
should be stopped. 

[0025] After decomposition removal of the hydrogen peroxide by addition of said ozone is completed, 
in order that ozonolysis equipment 14 may operate with the control signal 21 which said pump 13 for 
reduced pressure operates again with the control signal 20 outputted from a control unit 17, and is 
outputted from a control unit 17, In order to disassemble a hydrogen peroxide, even if ozone is added 
superfluously, the ozone of the surplus after disassembling a hydrogen peroxide In said ozonolysis 
equipment 14, it is decomposed, and atmospheric-air emission is defanged and carried out. After a bulb 
15 is wide opened by the open signal 22 which becomes possible [ ensuring processing of the ozone 
which remains ], then is outputted from a control device 17 and atmospheric air is introduced into the 
processing container 3 through the sterilization filter 16, the sterilized object 2 in the processing 
container 3 is taken out. In addition, although it becomes the form where atmospheric air is inhaled by 
disconnection of a bulb 15 in the processing container 3, after atmospheric-air emission of the ozone in 
the processing container 3, in order that atmospheric air may pass the sterilization filter 16, there is no 
fear of the bacillus which exists in atmospheric air invading into the processing container 3. 
[0026] In this way, it decomposes into water and oxygen, the hydrogen peroxide which stuck to the 
sterilized object 2 can be removed, and the effect by the residual toxicity of a hydrogen peroxide can be 
avoided. 



[0027] In addition, the hydrogen-peroxide sterilization equipment of this invention is not limited only to 
the above-mentioned example of illustration, and things of ozone addition equipment for which 
modification can be variously added within limits which do not deviate from the summary of this 
invention — the thing of the electrolysis type which generates ozone may be used ~ are natural by 
supplying water. 
[0028] 

[Effect of the Invention] As mentioned above, as explained, it decomposes into water and oxygen and 
the hydrogen peroxide which stuck to the sterilized object according to the hydrogen-peroxide 
sterilization equipment of this invention according to claim 1 to 5 can be removed, and the outstanding 
effectiveness that the effect by the residual toxicity of a hydrogen peroxide can be avoided can be done 
so. 



[Translation done.] 



